1. Introduction {#s0005}
===============

Halitosis, also known as malodor, is a common oral health condition throughout the world ([@b0005], [@b0080], [@b0050]). It is a term used to define the presence of unpleasant or offensive breath emitted consistently from a person's mouth ([@b0080], [@b0055], [@b0115]).

Halitosis has a complex etiology with extrinsic and intrinsic causes. Extrinsic causes include tobacco, alcohol, some medications and certain odoriferous foods, such as garlic and onion ([@b0005], [@b0050]). Intrinsic causes may be related to both systemic and oral conditions, but a large percentage of cases, about 80--90%, are generally related to oral causes ([@b0005], [@b0050]). Systemic conditions may include respiratory tract conditions such as chronic sinusitis, tonsillitis and bronchitis, diabetes, hepatic and renal disorders ([@b0005], [@b0115]). Oral causes are related to poor oral health care, dry mouth, deep carious lesions, periodontal diseases, oral infections, pericoronitis, mucosal ulcerations, impacted food or debris and, mainly, tongue coating ([@b0050], [@b0115], [@b0090], [@b0085]).

Halitosis can be clinically classified into three groups; Real (Genuine) halitosis which can either be physiologic (eg. morning halitosis) or pathologic (oral or extra-oral halitosis), or Pseudohalitosis, where there are complains of halitosis without its actual existence, and Halitophobia where people fear that they have halitosis ([@b0095]). A number of methods have been used to detect the presence of halitosis either directly or indirectly. The most commonly used diagnostic methods include organoleptic (hedonic) measurement, gas chromatography, sulfide monitoring, the BANA test, and the use of chemical sensors ([@b0035]).

Halitosis may have major social impacts for the sufferers and significant effects on their normal daily life activities, such as communicating with others and social and professional interactions. It may also affect the individual's self-esteem and confidence, cause embarrassment and reduce employment and carrier opportunity and decrease the quality of life ([@b0065], [@b0040], [@b0045]). Several studies were conducted to evaluate self-reported halitosis among the population. The prevalence of self-reported halitosis in Kuwait was found to be 23.3% among adults, 19.4% among Italian subjects aged 15--65 years, 32% among subjects from the city of Bern, Switzerland, 61.1% among Thai dental patients, and 62.8% among patients visiting periodontal clinics in China ([@b0050], [@b0115], [@b0010], [@b0140], [@b0135]).

In Riyadh, data on self-reported halitosis and related factors among adults are considered to be rare. This study will help to identify the magnitude of this problem and plan for proper management practices, since management of halitosis requires proper investigations, diagnosis and identification of causal factors involved in the etiology of the condition.

So the aims of this present study are:•To determine the prevalence of self-perceived halitosis among adults in Riyadh, Saudi Arabia.•To assess the relation of halitosis with some socio-demographic factors and oral habits and health practices.

2. Materials and methods {#s0010}
========================

This cross-sectional observational study was conducted during the period from February to July 2012. Ethical approval was obtained from the College of Dentistry Research Center, King Saud University, Riyadh, Saudi Arabia.

A specially designed self-administered questionnaire was developed in English then translated to Arabic. To ensure the validity of the questionnaire, a pilot study was done on 150 people who were not included in the study to ensure the feasibility and practicality of the questionnaire and modifications were done accordingly.

The questionnaire was made up of 3 parts. The first part was related to some socio-demographic factors including gender, age, educational level and occupation. The second part was related to the participant's perception of any malodor (halitosis) and its history and social effects. The third part was concerned with some oral hygiene and health habits. The questions called for a yes/no and sometimes don't know answers. A tick box layout was used for the provision of the appropriate answer.

The questionnaire was distributed to randomly selected subjects including senior high school students, college students and employees working in governmental office (1000 subjects from each; 500 males and 500 females). The selection of high schools and governmental offices was done using systematic random sampling from each of the main five regions of Riyadh (East, West, North, South, and Central). The college students were selected from the 4 major universities for males and females in Riyadh which were, King Saud University, Al-Imam Mohammad Ibn Saud Islamic University, Prince Sultan University, and AlYammamah Private University in addition to Princess Nora Bint Abdulrahman University for female students and AlFaisal University for male students giving a total of 5 universities for males and 5 for females. The sample size for each level of location within gender level and level of occupation was calculated to be at least 100, giving a total of 3000 questionnaires (5 × 2 × 3 × 100).

The data were transferred to a computer for analysis using Statistical Package for Social Sciences program for Windows (version 16 SPSS Inc., Chicago, IL, USA). Simple descriptive statistics as frequency distributions and percentages were calculated for the study variables. The relation of the variables with self-perceived halitosis was also evaluated using Chi square at 95% confidence (*P* ⩽ 0.05).

3. Results {#s0015}
==========

Out of the 3000 questionnaires distributed, 2343 were filled and returned giving an overall response rate of 78.1%.

[Table 1](#t0005){ref-type="table"} presents the socio-demographic characteristics of the study sample. The age range of the participants was (17--65 years) and the majority (66.7%) was in the 17--24-year old age group. Females and males accounted for 53.4% and 46.6% of the sample, respectively. With regard to education, 39.1% of the participants had an educational level less than high school, 55.1% had graduated from high school and still undergraduate, and the postgraduates represented 4.7% of the sample.

The prevalence of self-perceived halitosis was 22.8% among the participants ([Table 2](#t0010){ref-type="table"}). The majority of the subjects with self-perceived halitosis experienced bad breath after waking up (83.5%) followed by when hungry (34.3%) and only 7.1% felt it all day ([Table 2](#t0010){ref-type="table"}). Over 60% of these participants noticed their halitosis years ago.

Among the study sample with self-perceived halitosis, nearly half were told by others that they had bad breath, 25.8% visited a doctor regarding that, 23.8% received treatment for their bad breath and 54.1% have tried to control their problem by the use of mouthwash, gum/mentos and toothpaste ([Table 2](#t0010){ref-type="table"}). Around one third of the sample with self-perceived halitosis suspected that they suffered from bad breath based on the action of others ([Table 2](#t0010){ref-type="table"}). Out of the total sample, 41.5% had relatives who suffered from halitosis.

The effect of halitosis on the social life from the respondents' point of view is presented in [Table 3](#t0015){ref-type="table"}. Nearly 47% of the respondents with self-perceived halitosis stated that halitosis affected their social life. Over half of the respondents reported that they suffered from alienation from others, 26.5% felt isolated from society and 5.6% had reduced career opportunities.

Regarding the oral hygiene practices of the participants, the majority (84.3%) cleaned their teeth ([Table 4](#t0020){ref-type="table"}). Over half of them cleaned their teeth twice a day, using a toothbrush (98.8%) and toothpaste (98.6%). Out of the total sample, only 14.6% and 19.2% used the dental floss and mouth wash, respectively. With regard to cleaning the tongues, only 26.7% of the surveyed sample cleaned their tongue ([Table 4](#t0020){ref-type="table"}). Around three quarters used the toothbrushes and only 3% used special devices to clean their tongues. With regard to the habits, shisha smoking was more prevalent (12.2%) among the study sample compared to cigarette smoking (10.2%) and over half of the participants were regular tea and coffee drinkers.

[Table 5](#t0025){ref-type="table"} presents the relation between self-perceived halitosis and some demographic factors, oral habits and health practices of the participants. Self-perceived halitosis was found to be more among the males compared to female participants (*P* \< 0.000). No statistically significant differences were found among the different age groups in relation to self-perceived halitosis (*P* = 0.317). A statistically significant relationship was found between self-perceived halitosis and people not cleaning their teeth, times of mouth cleaning, use of tooth brush, use of tooth paste, tongue cleaning (*P* \< 0.000), and the use of dental floss (*P* = 0.004). Self-perceived halitosis was also found to be statistically significantly related to shisha and cigarette smoking ((*P* \< 0.000 and *P* = 0.045, respectively). Being told that they have bad breath and suspecting to have bad breath based on the others' reactions was found to be statistically related to self-perceived halitosis (*P* \< 0.000).

4. Discussion {#s0020}
=============

There are limited data available on the prevalence of self-perceived malodor among the general population in Riyadh, Saudi Arabia. In the present study the prevalence of self-perceived halitosis was found to be 22.8%. This figure is similar to the results reported in other populations such as in Kuwait (23.3%) ([@b0010]) and in Italy (19.4%) ([@b0115]). However it was found to be lower than the prevalence of 42.1% found among 16 diabetic patients in Riyadh ([@b0025]). It was also found to be lower than the prevalence of subjective halitosis found among a group of dental patients from 6 cities in Saudi Arabia (36.8%) and from Thailand and China (61.1% and 62.8%, respectively) but this could be related to the fact that the sample of these studies were obtained from groups of dental patients ([@b0015], [@b0140], [@b0135]).

The majority of the subjects reported having bad breath on waking up followed by being hungry and thirsty. This is consistent with the findings of previous studies ([@b0020], [@b0060]). Sleeping and being hungry or thirsty may reduce the saliva flow and promote anaerobic bacterial purification which might contribute to oral malodors ([@b0125], [@b0060]).

Around half of the subjects with perceived malodor were told by others that they had malodor and one third suspected that they had bad breath based on the others' reactions. This indicates that other people could help in confirming whether the person had malodor or not. Only one quarter of the subjects consulted doctors and received treatment regarding their conditions, which indicates that this might be an embarrassing condition for the individuals discouraging them from having consultations and examinations by the professionals.

Individuals with self-perceived halitosis tried to control the problem by commercially available mouth freshening products such as mouthwashes and chewing gums. These products can temporarily relive bad breath. It was reported that mouth washes containing chlorine dioxide and zinc salts have substantial effects on masking halitosis and the use of chewing gum can decrease halitosis through increasing salivary secretions ([@b0110], [@b0105]).

In this study, about 47% of the respondents with self-perceived halitosis reported that halitosis affected their social life either through being alienated by others, feeling isolated from society, being mishandled by others or reducing career opportunities. It has been reported previously that bad breath becomes a social handicap and leads the affected person to avoid socializing with others ([@b0060]).

Self-reported halitosis was found in this study to be related to inadequate oral hygiene practices which is consistent with the findings of [@b0115] who found that self-reported halitosis was linked to poor oral hygiene practices. This finding was also reported in other previous studies ([@b0085], [@b0010]). [@b0130] reported that mechanical means of cleaning the mouth through brushing and flossing reduced the amount of oral bacteria and substrates therefore reducing malodor. However this contradicts the findings of [@b0090] who found that oral hygiene did not contribute to the incidence of halitosis.

Cleaning of the tongue was also found to be significantly related to self-perceived halitosis in the present study. Studies have demonstrated that reducing the number of bacteria on the tongue through tongue cleaning is one of the most important methods for treating halitosis ([@b0070], [@b0105]).

The prevalence of self-perceived halitosis was found to be higher among males in this study. A former study conducted in Rio de Janeiro reported that the prevalence of halitosis was approximately three times higher among males compared to females ([@b0100]). A higher percentage of male dental students were also found to have self-perceived malodor compared to females in Riyadh, Saudi Arabia ([@b0020]). Other studies, however, could not demonstrate any difference in the prevalence of halitosis among the genders ([@b0050], [@b0140], [@b0075]).

Self-perceived halitosis was found among all age groups and no statistically significant differences were found between these groups which is in agreement with the results obtained by [@b0090] and [@b0075]. On the contrary, former studies reported that self-perceived halitosis was found more among the older age groups ([@b0010], [@b0140]).

Cigarette and shisha smoking was found to be low among the surveyed sample, however, it was found to be statistically related to self-perceived halitosis. This is in agreement with the findings of previous studies ([@b0010], [@b0050], [@b0030]). Smoking is considered to be an extrinsic cause of malodor and can lead to transient halitosis as the cigarette smoke contains some volatile compounds ([@b0080]).

Tea and coffee are among the most preferred drinks all around and over half of the participants were regular tea/coffee drinkers. Information regarding the role of these drinks in oral malodor is scarce. The results of this study found no statistically significant relation between drinking those two drinks and self-perceived halitosis. A former study by [@b0120] reported an association between tea and coffee drinking and the reduction of certain types of oral microorganisms.

In the present study, halitosis was assessed through the use of a questionnaire without any clinical examination or assessment by health professionals, therefore the reliability cannot be ascertained. However, the data may be useful in giving an idea about the magnitude of the problem and shedding the light on some of the factors that may be linked to oral malodor.

In conclusion, the results of this study indicated that:•The prevalence of self-perceived halitosis among the general population in Riyadh is within the range reported in other countries by other studies.•Self-perceived halitosis was found to be related to gender; however, age was not related to halitosis.•Inadequate oral hygiene practices and cigarettes and shisha smoking were found to be related to self-perceived halitosis.•The use of mouth wash, siwak and regular tea and coffee drinking were not related to self-perceived halitosis.

Due to the multifactorial complexity of halitosis, further longitudinal studies including objective assessment of malodor are required to determine its prevalence and to further investigate the association of this problem with other etiological factors in Saudi Arabia.

Management of halitosis, whether actual or perceived, requires proper diagnosis and investigation of the underlying causes and an appropriate multidisciplinary approach, when appropriate, taking into consideration the management of people who may harbor perceptions that do not reflect any objective findings.
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###### 

Socio-demographic characteristics of the surveyed sample (*n* = 2343).

  Variables                        Number (%)
  -------------------------------- -------------
  Age group                        
   17--24                          1556 (66.7)
   25--34                          436 (18.6)
   35--44                          190 (8.1)
   45--54                          113 (4.8)
   ⩾55                             40 (1.7)
  Gender                           
   Male                            1093 (46.6)
   Female                          1250 (53.4)
  Education level                  
   Illiterate                      8 (0.3)
   \<High school                   915 (39.1)
   High school ⩽ Bachelor degree   1292 (55.1)
   Post graduate                   111 (4.7)
   Missing                         25 (1.1)
  Occupation                       
   High school student             907 (38.7)
   College student                 638 (27.2)
   Employee                        798 (34.1)

###### 

Parameters related to self-reported halitosis among the surveyed sample.

  -----------------------------------------------------------------------------------------------------------------------------------
  Question                                                                                                              Number (%)
  --------------------------------------------------------------------------------------------------------------------- -------------
  Do you think you suffer from bad breath?                                                                              

   Yes                                                                                                                  534 (22.8)

   No                                                                                                                   1809 (77.2)

  What time of the day do you feel it more?[⁎](#tblfn1){ref-type="table-fn"}^,^[1](#tblfn3){ref-type="table-fn"}        

   When you wake up                                                                                                     446 (83.5)

   When you are hungry                                                                                                  183 (34.3)

   When you are thirsty                                                                                                 55 (10.3)

   All day long                                                                                                         38 (7.1)

   At other times                                                                                                       9 (1.7)

  When did you notice it? [⁎](#tblfn1){ref-type="table-fn"}                                                             

   Weeks ago                                                                                                            78 (14.6)

   Months ago                                                                                                           123 (23.0)

   Years ago                                                                                                            333 (62.4)

  Have you been told that you have bad breath? [⁎](#tblfn1){ref-type="table-fn"}\                                       265 (49.6)
  Yes                                                                                                                   

  Have you ever suspected that you have bad breath based on the actions of others? [⁎](#tblfn1){ref-type="table-fn"}\   187 (35.0)
  Yes                                                                                                                   

  Have you visited a doctor for your bad breath? [⁎](#tblfn1){ref-type="table-fn"}\                                     138 (25.8)
  Yes                                                                                                                   

  Have you received treatment for your bad breath?[⁎](#tblfn1){ref-type="table-fn"}\                                    127 (23.8)
  Yes                                                                                                                   

  Have you treated yourself for bad breath? [⁎](#tblfn1){ref-type="table-fn"}\                                          289 (54.1)
  Yes                                                                                                                   

  If your answer was yes, what did you use? [⁎⁎](#tblfn2){ref-type="table-fn"}                                          

   Mouthwash                                                                                                            88 (30.4)

   Gum/mentos                                                                                                           60 (20.8)

   Tooth paste                                                                                                          38 (13.1)
  -----------------------------------------------------------------------------------------------------------------------------------

Out of 534.

Out of 289.

Multiple responses allowed.

###### 

Effect of halitosis on social life from the respondents' points of view.

  Question                                             Number (%)
  ---------------------------------------------------- ------------
  Does your halitosis affect your social life? (Yes)   249 (46.6)
  In what way?[⁎](#tblfn4){ref-type="table-fn"}        
   Alienating others                                   125 (50.2)
   Isolation from society                              66 (26.5)
   Mishandling                                         23 (9.2)
   Reduced career opportunities                        14 (5.6)
   Others                                              14 (5.6)
   Missing                                             7 (2.9)

Total number = 249.

###### 

Oral hygiene practices and habits of the surveyed sample.

  Oral hygiene practices and habits                                 Number (%)
  ----------------------------------------------------------------- -------------
  Do you clean your teeth? (yes)[⁎](#tblfn5){ref-type="table-fn"}   1974 (84.3)
  If yes, how many times a day?[⁎⁎](#tblfn6){ref-type="table-fn"}   
   Once                                                             597 (30.2)
   Twice                                                            996 (50.2)
   ⩾Three times                                                     325 (16.0)
  Do you use a tooth brush? (yes)                                   1950 (98.8)
  Do you use toothpaste? (yes)                                      1946 (98.6)
  Do you use the dental floss daily? (yes)                          342 (14.6)
  Do you use siwak? (yes)                                           961(41.0)
  Do you use a mouth wash regularly? (yes)                          451 (19.2)
  Do you clean your tongue? (yes)                                   626 (26.7)
  If your answer is yes, what do you use?                           
   Tooth brush                                                      464 (74.1)
   Mouth wash                                                       64 (10.2)
   Back of tooth brush                                              39 (6.2)
   Special device                                                   20 (3.2)
   Water/salt and water                                             20 (3.2)
   Siwak                                                            19 (3.0)
  Cigarette smokers                                                 239 (10.2)
  Shisha smokers                                                    286 (12.2)
  Regular tea/coffee drinkers                                       1293 (55.2)

Missing values = 27.

Missing values = 56.

###### 

Relation between self-perceived halitosis and some demographic and oral health practices and habits of the participants.

                                                                                     Perceived halitosis   *P* value     
  ---------------------------------------------------------------------------------- --------------------- ------------- ------------------------------------------
  Gender                                                                                                                 
   Male                                                                              298 (55.8)            790 (43.9)    \<0.000[⁎](#tblfn7){ref-type="table-fn"}
   Female                                                                            236 (44.2)            1010 (56.1)   
  Age group                                                                                                              
   17--24                                                                            346 (65.2)            1208 (67.2)   
   25--34                                                                            93 (17.5)             340 (18.9)    
   35--44                                                                            55 (10.4)             134 (7.5)     0.317
   45--54                                                                            26 (4.9)              87 (4.8)      
   ⩾55                                                                               11 (2.1)              40 (1.7)      
  Do not clean their teeth                                                           106 (31)              236 (69)      \<0.000[⁎](#tblfn7){ref-type="table-fn"}
  Times of mouth cleaning/day                                                                                            
   Once                                                                              173 (40.4)            463 (29.9)    
   Twice                                                                             197 (46.0)            813 (52.6)    \<0.000[⁎](#tblfn7){ref-type="table-fn"}
   ⩾Three times                                                                      58 (13.6)             270 (17.5)    
  Use of tooth brush                                                                 483 (91.0)            1718 (95.7)   \<0.000[⁎](#tblfn7){ref-type="table-fn"}
  Use of toothpaste                                                                  483 (90.6)            1710 (95.4)   \<0.000[⁎](#tblfn7){ref-type="table-fn"}
  Use of dental floss daily                                                          58 (10.9)             279 (15.6)    0.004[⁎](#tblfn7){ref-type="table-fn"}
  Use of mouth wash regularly                                                        94 (17.7)             355 (19.8)    0.153
  Use of siwak                                                                       225 (42.3)            732 (40.9)    0.306
  Clean the tongue                                                                   283(53.1)             1150 (64.1)   \<0.000[⁎](#tblfn7){ref-type="table-fn"}
  Cigarette smokers                                                                  66 (12.4)             173 (9.7)     0.045[⁎](#tblfn7){ref-type="table-fn"}
  Shisha smokers                                                                     90 (17.1)             196 (11.2)    \<0.000[⁎](#tblfn7){ref-type="table-fn"}
  Regular tea/coffee drinkers                                                        304 (57.7)            989 (55.7)    0.231
  Have you been told that you have bad breath?                                       223 (43.2)            42 (17.9)     \<0.000[⁎](#tblfn7){ref-type="table-fn"}
  Have you ever suspected that you have bad breath based on the actions of others?   151 (28.9)            36 (15.2)     \<0.000[⁎](#tblfn7){ref-type="table-fn"}

Statistically significant at *P* ⩽ 0.05.
